Between 2 and 5% of the older adult population worldwide receive 24-hour care in an institutional long-term setting. 1
to consent, pressures of the care home environment, and the need to ensure all research is planned and conducted with the support of residents, relatives and staff as key stakeholders. 12 An alternative, novel approach is to make use of existing data collected for nonresearch reasons to add visibility to the needs of this under-represented population. Care homes collect and generate signifi cant amounts of data as part of everyday care and regulatory compliance. This routinely collected data has a potential utility as a research tool. Scotland has an infrastructure to utilise routinely collected data and combine information from health and administrative sources. 13 The use of routinely collected social care data for research is novel 14 and its feasibility and usefulness has not yet been explored.
Methods
The aim of this study was to provide the fi rst description of the long-stay adult care home resident population in Scotland and the homes in which they live.
Design
This was a retrospective descriptive analysis using routinely collected social care data from the annual Scottish Care Home Census (SCHC) of residents within the care home between 1 April 2012 and 31 March 2016.
Setting and participants
There is signifi cant heterogeneity in terminology and care services provided in long-term care settings across the world. 15, 16 For this analysis, a 'care home' is defi ned as a nursing or residential care facility that provides 24-hour care to its residents. Care home residents within the same care home may receive residential care or residential and nursing care if this is required by the individual. 17 All care home services in Scotland, whether privately owned or local authority funded, are registered with the national regulator, the Care Inspectorate. 18 Only adult care home services, with long-stay residents, 19 were included in this analysis. The number of adult care home services in 
Data sources
The SCHC has been collected annually by the Care Inspectorate and the Scottish Government Health and Social Care Analysis Division (SGHSCAD) since 2003. Data are submitted electronically through an e-form open from July to May by individual care homes to the Care Inspectorate. Submission is not mandatory but is actively encouraged. Updated guidance is produced to aid completion. 20 Data are requested on the activity of the care home over the preceding fi nancial year (1 April-31 March). The submission is structured in two parts: aggregate information about the care home and individual resident information on long-stay residents. The aggregate data submitted by individual homes are supplemented by data provided by the Care Inspectorate from their separate annual return, which all homes must submit data towards. 21 This means there is some basic data available on all care home services each year.
Data are securely transferred from the Care Inspectorate to the NHS National Services Scotland Information Services Division (ISD) Care Homes Team who collate, quality assure and analyse them. A copy of the fi nal dataset is also securely held by SGHSCAD for further analysis. The fl ow of data is summarised in Figure 1 . An anonymised copy of the data can be made available for use by researchers, with projectspecifi c permission.
Care home variables
Descriptive data were reported about the care home, including the registered subtype of care provided, sector providing care and the registered capacity of beds. Health Board Area was matched into the dataset using electronic lookup tables based on the location of the care home. Care home services open at any point during the study period are reported by Health Board Area, with the approximate adult population in 2015 to provide context. Scottish Index of Multiple Deprivation (SIMD) is a measure of area-based deprivation and was reported in quintiles, from one representing the most deprived area to fi ve representing the least deprived area. 22 SIMD was matched into the dataset using electronic lookup tables based on the datazone (small area geography) of the care home. Care homes report both the main provision their service can care for and all the client needs that can be accommodated within the service. Main provision is thus reported as a single response per care home service, whereas homes can record as many client need categories as they can support. This client need category does not necessarily correspond to the residents currently living in the care home service, rather it indicates the provision that could be offered if required.
Resident-level variables
Resident demographic information was calculated, including sex, age at admission to care home and age at census date for those still resident in the home at the end of census year. Funding status is based on the main or whole source of funding for the individual's place, based on the care home records. The 'Local Authority' category will include individuals who are funding their own care but choose to pay their fees via their Local Authority, and those who the Local Authority are funding their care.
In Scotland, all adults aged ≥65 years are entitled to free personal care allowance of up to £171 per week (£8,892/ year) if they are assessed as requiring it. 23 This allowance is used towards the costs of personal care within the care home setting. The proportion of those aged ≥65 years claiming personal care allowance was calculated. An additional £78 per week (£4,056/year) is available to adults of any age who are assessed as requiring nursing care, which is used towards the total costs of the care home place. 23 The proportion of care home residents claiming nursing care allowance was calculated.
A targeted list of resident care needs (e.g. dementia, acquired brain injury, etc.) is recorded as present or absent for all longstay residents, which are defi ned for care home staff in the census guidance. 20 As many as apply to each resident can be recorded, providing proportions of all residents with each 'need'. 
Outcome variables
Admissions and discharges were reported for each census year, based on having a valid date between 1 April and 31 March. All categories of source of admission and discharge destination were reported. Time to event was calculated in days for those who died, were transferred to another care home, were discharged home or to sheltered/supported accommodation, using cases with a valid date of admission and date of discharge.
Bias
Not all care homes submit long-stay resident data to the SCHC as submission is not mandatory. This is likely to introduce bias into the estimates produced. It is possible to describe open homes that do not submit resident data and describe potential bias at the care home level. It is not possible to evaluate the potential bias around resident data that is not submitted.
Study size
The data have not been used previously for research, thus no sample size calculation was performed. All available data were included in the study.
Statistical methods
The data were cleaned and analysed using SAS® Enterprise Guide 7.1 (SAS Institute Inc., Buckinghamshire, UK).
The census contains a consistent service identifi er variable, so care home level analyses could be combined across the study period 2012-16. If data were submitted for at least 1 year, then the care home service was included. Illustrative analysis of missing data is presented for the open care home services that did not submit data in 2015/16, given the similarities in data between years. Resident analysis was reported per year of census as no unique identifi er variable was present to allow aggregation.
Sample characteristics were described as means and standard deviations, medians and interquartile ranges or frequencies and percentages as appropriate. Calculations or characteristics in which data are missing are indicated in the tables. Adults were defi ned as those aged ≥16 years, and 110 years was used as the upper accepted limit for age calculations. Cost estimates <£300 per week or >£3,000 per week were censored. Cost data were examined based on care home subtype -comparing older people care home charges with all other care home charges based on the different populations served. Time to death, discharge and 
Approvals and permissions
Participation in the SCHC is voluntary and all care homes receive a privacy notice and information for residents and families about the purpose of data collection and the uses of the data. Individual resident consent is not obtained as data are collected and used on an anonymised basis as part of routine care.
Permission to use the data was granted by the SGHSCAD for a single researcher (JKB) to analyse the data under supervision and evaluate quality and completeness. All data were accessed and analysed within the Scottish Government Health and Care Analysis Division, Edinburgh, UK. Geographical analysis was performed by SL at the Scottish Government Geographic Information Service, Edinburgh, UK, on a limited dataset with no identifi able variables. Results were subject to statistical disclosure control by the SGHSCAD Senior Statisticians (EL and JR), to prevent release of potentially identifi able or sensitive data.
Results
Care home services were transferred to another care home and 0.9-1.0% were discharged home annually.
Non-returning care home services 2015/16
There were 245 care home services (20.7%) that did not submit long-stay resident data in 2015/16 ( Supplementary  Table 1 ). Non-returning homes were more likely to specialise in learning disabilities and mental health problems and be smaller, with a mean of 13 fewer places. Privately owned care homes were more likely to return data than local authority homes. Provision is largely from private care providers and local authority provision represents the smallest part of the sector. This is in-keeping with wider UK trends in predominant privatisation. 25 Care homes for older people have lower weekly charges than other services and this may refl ect the use of a National Care Home Contract rate for older people agreed by local authorities and the Convention of Scottish Local Authorities. 26 The majority of admissions come from hospital (46%), despite national policy directives advising against new care home admissions from acute settings. 27, 28 There has been little prior research about those admitted to care homes from hospital. 29 Transfers between care homes are common. Discharge home is rare but happens to approximately 1% of residents annually. All these transitions in care are poorly explored in the literature, 30 but represent signifi cant events in the lives of the individuals involved, particularly those with cognitive impairment and those approaching the end of their lives. 31 Between 13 and 17% of residents die annually, with a median time to death of 596-653 days after admission. Time to death was a mean of 922-977 days (approximately 2.7 years) and median of 596-653 days (approximately 1.6 years) after admission. These estimates are skewed by this analysis being of all adult care homes, thus including younger residents who have a signifi cantly longer stay, and lower risk of death, than the older population. These data are similar to those reported in an analysis of 11,565 residents who died between 2008 and 2011, which found half of the residents in a chain of English care homes had median time to death of 1.6 years. 32 However, they differ from more contemporary UK data that found 56% of deaths in English nursing home residents were within a year of care home admission. 33 Our data include a broader case mix as all care home provision is included, including residential and nursing provision. It is possible that residents who are admitted and die within days or weeks are not included in the census return, as they have not stayed for 6 weeks, as referenced in the defi nition of long-stay residents. 19 Accurate data about length of stay in Scottish care homes would be helpful to inform service planning and capacity. Such data could be used to inform modelling of social care need and costs, exploring variation across regions. 34 Strengths This is the largest study of UK care home residents and the fi rst to use routinely collected social care data, with appropriate confi dentiality safeguards, as a source. Data are inclusive and, as individual resident consent was not required by the methodology, will include individuals with and without capacity who are often excluded from research. The data provide valuable descriptive epidemiology of a signifi cant predominantly older adult population, which can inform the planning of services. Additional variables, such as Health Board Area and SIMD, to evaluate deprivation were matched into the dataset, based on care home location, enriching the data. Levels of missing data were low across the included variables and an illustrative description is provided of the care homes that do not participate from the most recent year of data. This allowed an assessment of bias at the care home level.
Discussion

Limitations
Data are missing from 10.3-20.7% of all care home services.
Homes not returning data are smaller, more likely to care for individuals with a learning disability or mental health problem, and more likely to be under Local Authority ownership. This will affect the representativeness of the summary data as the residents of these homes may be different. However, this provides the fi rst characterisation of completeness and a target to improve and incentivise data submission.
As the analysis considers all care home services over the whole 4-year period, the number by Health Board Area may not represent services open simultaneously, thus the data comparing the adult population is provided as an illustration, rather than the number of homes per head of population.
No individual data are collected on those using the care home for short-stay, respite or intermediate care.
The lack of a resident-level identifi er within the SCHC dataset meant resident data had to be reported by year, rather than across the study period. This means the total numbers of residents each year are likely to include the same residents. However, all calculations of time to events such as death or transfer were recorded based on actual recorded dates and so extend beyond the study period.
There are other parameters about the care home population that would be helpful to describe their needs, which are captured in more comprehensive international datasets. 5, 35 This may include health data such as comorbidities and medication use and specifi c information around frailty, continence and dependency, etc. The former could be made available through data linkage of the SCHC to other national data sources. Examples of the latter group can feasibly be evaluated in UK care settings 36, 37 but these are not available nationally or routinely collected in the UK. Any expansion in data collected would need to be justifi able to residents, relatives and staff, and feasible with the care home setting.
Future research
This analysis has identifi ed an untapped research resource that provides insights into the Scottish Care Home population. The information collected in the Census data can be enhanced through linkage to other data sources, to help investigate issues around pathways into care, predictors of care home admission and variations in practice. Accurate identification of care home residents in routine data sources is a priority to facilitate data-driven research. [38] [39] [40] The availability of individual-level anonymised data could facilitate understanding around the care trajectories of the different resident populations and to compare those receiving residential care and those who require nursing care.
Conclusions
Making use of routinely collected data to inform practice is an effi cient methodology, provided the data are accurate and representative. Analysing the SCHC data provides valuable descriptive epidemiology about the Scottish care home population, at a scale unique in UK research. Attention should now be focused on enhancing the value of these data through record linkage and using this to improve the care of people currently in care homes, and those who may be admitted in future.
